The importance of precise regulation of egg temperature during incubation was demonstrated by Lundy ( 1969) in studies of the domestic fowl, in which no embryo survived continuous incubation above 40.5"C or below 35°C. Similar results were reported for pheasant, duck, quail and domestic fowl by Romanoff and Romanoff ( 1972) .
A nest temperature of 34.O"C c 2.3"C (mean -C SD) was reported by Huggins ( 1941) for 37 bird species representing 11 orders, which suggests that most birds have similar thermal requirements for successful incubation. The optimal nest temperature is primarily achieved by the incubation behavior of the parents, and according to White and Kinney ( 1974) , the nest attentiveness of some birds is a rectangular hyperbolic function of ambient temperature, where the horizontal asymptote crosses the ordinate at maximal attentiveness time (min/h) in the nest, and the vertical asymptote intersects the air temperature abscissa roughly at optimum incubation temperature. However, they mentioned only briefly the behavioral responses when ambient temperature exceeds optimal incubation temperatures, although heating above optimal temperature may be much more critical for embryonic survival than a similar exposure to cold (Romanoff et al. 1938 , Drent 1976 .
The aim of this paper is to report how the Dead Sea Sparrow (Passer moabiticus) regulates the temperature of its eggs over a range of ambient temperatures. Their large, covered nest is generally built on dead branches of tamarisk trees, and its exterior is totally exposed to solar radiation. Occupied nests are always within 100 m of fresh water. The nest is a massive oval structure of twigs (25 x 35 cm), weighing up to 1 kg. An S-shaped tunnel leads from the top of the nest to an incubation chamber lined with soft materials in its lower part.
MATERIALS AND METHODS

The
Hence the eggs are largely insulated from direct sunlight while the nest is still well ventilated. The eggs are incubated almost exchrsively by the female. During the day she leaves the nest for short periods about six times per hour. When ambient temperatures are high (Ta > 39"(Z), females sometimes stand at the nest opening and pant. Egg temperatures were recorded by using fresh or dummy gypsum eggs in which a thermistor was in- (Fig. 1) . Ti in deserted nests followed Ta with a lag of a few minutes, but they did not differ in hourly mean temperatures. The Dead Sea Sparrow is able to maintain mean egg temperatures below high ambient temperatures, as are the larger White-winged Doves (Zenaidu asiatica) in Arizona (Russell 1969).
Attentiveness and ambient temperature. Table 1 Our calculated curves, besides fitting the data better (F = 24.5; P < O.Ol), intersect at Ta = 35.1"C, close to the mean Ti, and predict a minimal attentiveness of 37.3% (22.4 min/ h). This approximates the observed value. The fact that minimal attentiveness above zero suggests either that the birds enter the nests in order to "measure" egg temperatures or that other factors are involved. Assuming that our equations might be extrapolated to 100% attentiveness, then the limits of our model are at air temperatures approximately between 1°C and 45°C (Fig. Z) , which correspond to the known breeding distribution of this species-between southern Turkey, where they have been seen nesting over snotv-covered ground (Kumerloeve 1965, air temperatures were not given), and north of the Gulf of Aqaba where the mean maximum monthly air temperature during part of the incubation period is 43°C and daily maximum rarely exceeds 46°C (Rosnan 1956 ) .
Since avian embryos tolerate overheating less than cooling, it is not surprising that a small rise in Ta above 36°C is followed by a pronounced increase in attentiveness.
The slope of Yh is 3.4-fold steeper than that of Yc. Attentiveness is of minimum variability at 40°C and 41°C (Table 1) . We attribute this to the parent' s urgent need to attend the nest at these high Ta, in order to prevent overheating of the eggs.
Heat and water budget. High ambient temperatures require a strict heat budget, which may be ap- Thus, it is not surprising that we never found occupied nests far from a source of fresh water. We believe that this limitation is not due to the need for maintaining a certain humidity in the nest or for cooling the eggs by direct wetting, because the eggs lose water at a normal rate at the very low RH found in the nest. Environmental constancy. Measurements of behavior are more variable under uncontrolled field conditions than under controlled conditions, and attentiveness is no exception. The availability of food and water, as well as factors such as wind, predators, etc., may well influence attentiveness.
The birds which bred in the WRC were supplied with water and food ad libitum near the nest, were protected from predators, and had shelter from other environmental factors. From the data of 
